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ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To substantially 
lengthen the life of an element and enhance 
luminescent performance by using a carbazole 
derivative containing 9-carbazoryl in the molecule in a 
hole transport layer. 

SOLUTION: This compound is a carbazole derivative 
represented by formula II (R is a nitrogen-containing 
allyl group) containing 9-carbazoryl represented by 
formula I in the molecular structure. The nitrogen- 
containing allyl group is represented by formula III. In 
the formula III, X1-X10 are selected from H, CH3, 
C2H5, OCH3, OC2H5, and a phenyl group. A typical 
compound of formula IV, 
diphenylaminocarbazylbiphenyl(DPCBP) is 

synthesized through 4-iodine-4*- nitrobiphenyl, 4-carbazoil-4'-nitrobiphenyl, and 4- 
carbazoilbiphenylamine. The carbazole derivative in which electrons can freely move 
through nitrogen atoms and the local existence of electrons is disturbed, has high melting 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A general formula [Formula 1] 




The organic multilayer type electroluminescent element using the compound which comes 
out and contains 9-carbazolyl shown in molecular structure for a hole transporting bed. 
[Claim 2]A compound which contains 9-carbazolyl in molecular structure. [Formula 2] 



R 




The organic multilayer type electroluminescent element according to claim 1 which comes 
out and is characterized by being a carbazole derivative more than a kind shown. 
[Claim 3]A nitrogen content allyl group. [Formula 3] 




/ x K x 2.X3.X4,X &t X 6 .X 7 .X 8 .X 9 ,X IO B 

tn^n h, CH 3 $, c 2 h 5 s. ocH 3 g, 



[Formula 4] 
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[Formula 5] 



[Formula 6] 




The organic multilayer type electroluminescent element according to claim 2 which comes 
out and is characterized by being a carbazole derivative more than a kind shown. 
[Claim 4]A compound which contains 9-carbazolyl in molecular structure. [Formula 7] 

(Rtt7«JM) 

The organic multilayer type electroluminescent element according to claim 1 which comes 
out and is characterized by being a dicarbazole derivative more than a kind shown. 
[Claim 5]An allyl group. [Formula 8] 
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The organic multilayer type electroluminescent element according to claim 4 which comes 
out and is characterized by being a dicarbazole derivative more than a kind shown. 
[Claim 6]A compound which contains 9-carbazolyl in molecular structure. [Formula 9] 




(n = 2 — l 0 0 0) 



The organic multilayer type electroluminescent element according to claim 1 which comes 
out and is characterized by being a polymer shown. 

[Claim 7]A synthesizing process of a carbazole derivative contained in molecular structure 
9-carbazolyl. [Formula 10] 
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[Formula 13] 
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A synthesizing method of the structure for organic multilayer type electroluminescent 
elements which comes out and is characterized by what is shown. 

[Claim 8]A synthesizing process of a dicarbazole derivative contained in molecular structure 
9-carbazolyl. [Formula 14] 




o-dichroioben2ene 

2 R- I 




"(RB7U;«) 



A synthesizing method of the structure for organic multilayer type electroluminescent 
elements which comes out and is characterized by what is shown. 

[Claim 9]A synthesizing process of a polymer contained in molecular structure 9-carbazolyl. 
[Formula 15] 
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0=C-CH, HO-CH-CH, 




I I 



HO-CH-CH, 




HO-CH-CH, CH=CH 2 




A synthesizing method of the structure for organic multilayer type electroluminescent 
elements which comes out and is characterized by what is shown. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]Especially this invention relates to the synthesizing method of the 
organic multilayer type EL element which incorporated it in electroluminescence devices 
about the structure used for an organic electroluminescence (EL) element, and the 
structure for organic multilayer type EL elements. 
[0002] 

[Description of the Prior Art]Generally the electroluminescence using an organic matter 
comprises a counterelectrode of the couple which sandwiched the luminous layer and this 
layer as the easiest structure. Luminescence is a phenomenon which releases energy as a 
light, when an electric field is impressed between two electrodes, an electron is poured in 
from the negative pole side, an electron hole is poured in from the anode, this electron 
recombines with an electron hole in a luminous layer further and an energy level returns 
from a conducting zone to a valence band. Organic fluorescent dye is conventionally made 
into a luminous layer, and various kinds of electroluminescence, such as an element which 
has an organic charge transport compound and the laminated two-layer structure, and an 
element which used polymers as the luminescent material, is reported. If the comparatively 
easy thing as a general structure of the organic EL device known today is indicated, it will 
become like drawing 1 , The example which has the layer structure of the negative pole, a 
luminous layer, an organic electron hole transporting bed, the anode, and a substrate, and 
adds an electron transport layer as other examples, and has the layer structure of the 
negative pole, an electron transport layer, a luminous layer, an organic electron hole 
transporting bed, the anode, and a substrate is also seen. 

[0003]Generally a small material of a work function is used for the negative pole with the 
alloy of these metal, such as simple substance metal, such as aluminum (aluminum), 
magnesium (Mg), indium (In), and silver (Ag), or aluminum-Mg, Ag-Mg, and aluminum-Li. 
[0004]The substance which shows a fluorescence is used for a luminous layer, and For 
example, anthracene, naphthalene, If there are various compounds, such as phenanthrene, 
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a cyclopentadiene, a quinoline metal complex, an aminoquinoline metal complex, and a 
coumarin derivative, and it says concretely, It can do [ illustrating tris(eight quinolinol) 
aluminum, bis(eight quinolinol)magnesium, tris(5-chloro-eight quinolinol) gallium, etc. or]. 
[0005]As an organic electron hole transporting bed, N,N , -diphenyI-N,N , -bis(3- 
methylphenyl)-1,1-biphenyl 4,4 , -diamine (TDP), A copper phthalocyanine, 4,4'-4 - - tris-{N- 
(3-methylphenyl)-N-phenylamino} triphenylamine (MTDATA) etc. can be illustrated. 
[0006]As an electron transport layer, they are fluorenone, anthra quinodimethane, and 
diphenoquinone, ^-(^-t-buthylphenylJ-S^biphenyO-l, 3, 4-oxadiazole] ** is raised. 
[0007]The large transparent conductive material of work functions, such as an indium 
stannic acid ghost (ITO) and a stannic acid ghost, is used for the anode. 
[0008]ln a substrate, it has thermal and a mechanical strength, and if transparent, high 
resin of the transparency of a glass substrate, a polyethylene board, a polypropylene bilene 
board, etc., etc. can be used well. The formation of these each class can apply proper 
methods, such as vacuum deposition, sputtering, and spin coating. 
[0009]Although the thickness in particular of each class is not limited, it needs to set each 
class as suitable thickness. If thickness is too thick, in order to obtain fixed luminosity, high 
tension will be needed, and efficiency will fall. Furthermore, degradation progresses with 
high tension and the disadvantage to which a life becomes short arises. On the other hand, 
sufficient luminescence may not be obtained even if it will add an electric field by 
generating of a pinhole etc., if thickness is too thin. 
[0010] 

[Problem(s) to be Solved by the InventionJIn these organic EL devices, as an organic 
electron hole transporting bed (henceforth a hole transporting bed in this invention), N,N'- 
diphenyl-N,N , -bis(3-methylphenyl)-1,1-biphenyl 4,4 , -diamine (TDP) etc. are used as 
mentioned above, and it is supposed that it is at present the most effective as an organic 
compound used for a hole transporting bed. However, as for said compound, there is a 
problem in the life (stability as a hole transporting bed), and the substance further used for 
a luminous layer also had the problem of reducing a little the luminescent ability which it 
originally has. 
[0011] 

It is means] in order to solve [technical problem. This invention persons by using the 
compound (carbazole derivative) which contains in intramolecular 9-carbazolyl which has a 
specific structure as a result of inquiring wholeheartedly that an aforementioned problem 
should be solved for a hole transporting bed, The life of the organic multilayer type EL 
element was prolonged by leaps and bounds, and it found out that improvement in 
luminescent ability was moreover also found, and resulted in this invention. 
[0012] 

[Embodiment of the lnvention]Although this invention is characterized by using for the hole 
transporting bed of an organic multilayer type EL element the carbazole derivative which 
has a specific structure, it explains the carbazole derivative used for this invention below. 
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[0013]First, it divides roughly, and is classified into three systems, and the carbazole 
derivative used for this invention is the 1st system, [Formula 16] 



R 




It is a carbazole derivative come out of and shown, and R is a nitrogen content allyl group, 
among those it is as a good thing. [Formula 17] 




( x i , Xz f X 3 w X 4 f X 5 f X 8 1 X 7 p X 8 ( X 9 , X|q \f£ 
-ttUFtt H. CH } S ( C 2 H 5 g, OCH3S, 
OC 2 H 5 5, 7x~;«J:0a»ns. 



[Formula 18] 




************ 

[0014]The synthesizing process of these compounds of various kinds of becomes as the 
following, respectively. 
[Formula 21] 
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[Formula 24] 
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hQ-nh, 



Cu, KjCOs 



i + 2 




Cu, KsCOs 





[0015]Next, the 2nd system of the carbazole derivative used for this invention, [Formula 25] 



It comes out, and although it is a dicarbazole derivative shown and R should just be an allyl 
group, the dicarbazole derivative which has the following structural formula especially as R 
is more preferred. 
[Formula 26] 
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[0016]The first-step composite reaction of this dicarbazole derivative is compounding 
dicarbazole, as shown in a lower type, [Formula 27] 

Dicarbazole (DC) 

Dicarbazole and the various allyl system compounds which were obtained are made to 
react as a reaction of a second stage story, and a dicarbazole derivative is obtained. An 
example is shown below about the case where 4-iodotoluene is used as R-l about the 
synthesizing method. In the 4 mouth flask with a capacity of 100 ml which connected the 
agitator, the cooler containing a ball, the thermometer, and the nitrogen gas introducing 
pipe, 0.50 g (1.50mmol) of 3 and 3'-JIKARUBAJ!RU, 0.98 g (4.51 mmol) of 4-iodotoluene, m 
the 18-crown 6-ether 0.79g (3.00mmol), The potassium carbonate 0.42g (3.00mmol) and 
50 ml of o-dichlorobenzene were put in, nitrogen gas substitution of the atmosphere in a 
container was carried out, 0.097 g of copper catalysts were added, and the heating rotary 
flow was performed in a nitrogen atmosphere for 25 hours. After the reaction, it filtered 
promptly at the time of heat, and when decompression distilling off of the solvent of filtrate 
was carried out, and 20 ml of ethanol was added to the remaining residue and it stirred to it 
for 2 hours, the sediment was produced. This sediment was separated (0.79g of yields), mp 
was 160-170 **. The heating and dissolving of this sediment were carried out to 100 ml of 
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benzene, it was filtered, and filtrate was condensed to 10 ml. 5 ml of n-hexane was added 
to this concentrate, the depositing sediment (0.1 Og of dark brown) was filtered and removed 
to it, and the sediment (yellowish brown color of 0.01 g) which added 10 ml of hexane to 
filtrate further, and was produced was filtered and removed 2 hours afterward. The filtrate 
from which added 20 ml of hexane similarly, it deposited, and the sediment (0.02g of ocher) 
was removed was condensed to about 2 ml. This concentrate was settled for three days 
and the light yellow sludge 0.15g was obtained, mp was 157-159 **. The technique is the 
same although a raw material differs in this composition according to the kind of R. 
[0017]Next, the 3rd system of the carbazole derivative used for this invention, [Formula 28] 

— CH-CH.V— 

V 

\cAd/ 

(n = 2^ l 0 0 0) 

Although it came out, and it is a polymer shown and that synthesizing method was shown 
below, it became clear at present that said polymer other than the synthesizing method by 
this synthesizing process is not compounded. That is, the synthesizing method of the 
polymer of said carbazole derivative can also be called new synthesizing method. 
[0018]The synthesizing method of the polymer of this carbazole derivative is compounded 
through four synthesizing processes shown below. If it is indicated, [Formula 29] 
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0=C-CH, 



HO-CH-CH, 



CD 




L i BH4 



diethyl ether 




(1) 



HO-C H-CH 3 




+ 



Cu. K«C0, 
l8Cro*Tr6-Elber 




HO-CH-CH s 



o-dichrolobenzene 




(2) 



HO-C H-CH 3 



CH=CH» 




p-toluenesulfonic acul 
benzene 




(3) 



CH=CH a 




AIBN 



toluene 

Xte BP-0(C,H t ^ 
in CH.Cli 

C4H9-L1 



THF 




[0019]Although ketone was returned under the diethylether solvent using LiBH 4 , in the first 
process (**) of this synthesizing method, it was not restricted to LiBH 4 as a reducing agent 
not only in diethylether as a solvent. 

[0020]The compound (1) and carbazole which were obtained are made to react under said 
conditions, and a compound (2) is made to compound in the second process (**). 
Nitrobenzene may be used although o-dichlorobenzene is used as a solvent at this time. 
[0021]The obtained compound (2) is made into the bottom of a benzene solvent, p- 
toluenesulfonic acid is made into a catalyst, dehydration is performed, and the vinyl 
derivative (3) of a carbazole compound is made to compound in the third process (**). 
[0022]And although the vinyl derivative (3) of the obtained carbazole is polymerized and the 
target polymer is obtained in the fourth process (**), Although toluene is used as a solvent 
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and azobisuisobutironitoriru is used as a polymerization initiator, as a solvent, it is not 
restricted to toluene and a polymerization initiator is not restricted to 
azobisuisobutironitoriru, either. 

[0023]This compound is a polymer, and since a hole transporting bed can be created not by 
vacuum deposition but by the spinner method, a merit comes out enough also in cost. 
[0024]Through a nitrogen atom, an electron can move freely, and bars electronic 
localization, and the carbazole derivative of the 1st indicated as mentioned above - the 3rd 
system has the high melting point, the stability of a compound is high, and the life as a hole 
transporting bed becomes long. 
[0025] 

[Example]Composition of example 1 ** synthetic method (1) diphenylamino cull basil 
biphenyl (DPCBP) [Formula 30] 



[0026]i. The first staircase reaction; the biphenyl 50g (324.23mmol) and the iodine 25g 
(98.50mmol) were put in the 300-ml three-neck flask which attached the synthetic 
mechanical stirrer and bubble tube cooler of 4-iodo-4 , -nitrobiphenyl. It heated to 70 ** using 
the oil bath, agitating, and 120 ml of nitric acid was dropped into it in the place which 
biphenyl dissolved. Since it begins to have flowed back below 100 **, it agitated for 2 hours 
and was made to react. It returned to the room temperature after ending reaction, and ice- 
cooled after that. After washing and carrying out a decantation with 150 ml of ice water, it 
washed by a little ** ethanol, and suction filtration was carried out using the nutsche. And it 
was made to decompress and dry with a pump in a desiccator. The obtained solid was put 
in to 1000-ml Mayer, and the decantation was washed and carried out with a little heat 
benzene. 700 ml of benzene was added there and it heated, when boiling, it filtered, and 
filtrate was settled at the cold room, and recrystallization was performed. The 4-iodo-4- 
nitrobiphenyl 30g of the light yellow needle crystal was obtained. The yield of this 
compounded compound was 64%, and m.p. was 215-220 **. 

[0027]Second stage story reaction; The synthetic mechanical stirrer and bubble tube cooler 
of 4-carbazoyl 4'-nitrobiphenyl into the attached 200-ml 4 mouth flask ii. The 4-iodo-4'- 
nitrobiphenyl 32g (98.43mmol), 15.67 g (93.74mmol) of carbazole, the 18-crown 6-ether 
8.26g (31.25mmol), K 2 C0 3 13.60g (98.43mmol), and Cu0.9928g (15.62mmol) were put in. 

And 100 ml of o-dichlorobenzene is added as a solvent, and it heated to 190 ** and was 
made to react by a silicon oil bath under N 2 air current for 24 hours. 30 ml of benzene was 

added to the reaction mixture after ending reaction, keeping the temperature of oil at about 
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80 **. Suction filtration was still carried out using the nutsche with the hot state, and filtrate 
and residue were obtained. After washing and drying residue with methanol, it melted in 
THF and suction filtration was carried out using the nutsche. This filtrate was condensed by 
the evaporator and the yellow crystal 5.67g was obtained. It was made to dry after 
diethylether and methanol washed the solid obtained by condensing filtrate by an 
evaporator. Benzene performed recrystallization and the yellow crystal 2.73g was obtained. 
The yield of this compounded compound was 23.4%, and m.p. was 274-279 **. 
[0028]The third staircase reaction; The synthetic mechanical stirrer and bubble tube cooler 
of 4-carbazoyl biphenylamine into the attached 500-ml 4 mouth flask iii. The 4-carbazoyl 4'- 
nitrobiphenyl 5.00g (13.70mmol), 2.00 g of palladium activity carbon (Pd10%) was put in. 
And it heated to 50 ** with the water bath, adding and agitating THF250ml and 50 ml of 
ethanol as a solvent, and 34.2 ml (683.2mmol) of hydrazine 1 hydrates were dropped. 
Furthermore it heats, and it agitated for 2 hours and was made to react at 70-80 **. After 
ending reaction, it ice-cooled and suction filtration was carried out using the nutsche at 0 **. 
After methanol washed the solid obtained by condensing filtrate by an evaporator, suction 
filtration was carried out using the nutsche. And it was made to decompress and dry with a 
pump in a desiccator, and the light yellow solid 4.30g was obtained. The yield of this 
compounded compound was 93.7%, and m.p. was 218-220 **. 
[0029]The fourth staircase reaction; The synthetic mechanical stirrer and bubble tube 
cooler of diphenylamino cull basil biphenyl into the attached 100-ml 4 mouth flask iv. 4.29 g 
(12.83mmol) of 4-carbazoyl biphenylamine, 6.54 g (32.07mmol) of iodobenzenes, the 18- 
crown 6-ether 1.13g (4.276mmol), K 2 C0 3 3.90g (13.48mmol), and Cu0.1359g (2.138mmol) 

were put in. And 35 ml of o-dichlorobenzene is added as a solvent, and it heated to 190 ** 
and was made to react by a silicon oil bath under N 2 air current for 24 hours. 10 ml of 

benzene was added to the reaction mixture after ending reaction, keeping the temperature 
of oil at about 80 **. Suction filtration was still carried out using the nutsche with the hot 
state. It was made to dry after methanol washed the solid obtained by condensing filtrate by 
an evaporator. It was applied to the silica gel column (WAKOGERU C-200, solvent 
benzene), and fractionation was carried out. It referred to thin layer chromatography, a part 
for the purpose was condensed by the evaporator, vacuum drying was performed further, 
and the light green solid 1 .37g was obtained. Among these, 0.36 g was refined by the 
sublimating method and the light yellow solid 0.21 g was obtained. 

Yield 12.8% m.p 202-207 ** Tg 83 ** IR Drawing 

preference 1 H-NMR (CDCL) Refer to drawing 3 .[0030]lf the reaction formula in this 

synthesizing method is described, it will become as follows. 
[Formula 31] 
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Cu, K 8 C0 3 

5- 

DPCBP 

[0031](2) Composition of 4-carbazoyl 4'-naphthylphenyl biphenyldiamine (CNPB) [Formula 
32] 




CNPB 



[0032]The first staircase reaction; The synthetic mechanical stirrer and bubble tube cooler 
of 4-iodo-4'-carbazoylbiphenyl into the attached 200-ml 4 mouth flask i. The diiodobiphenyl 
25g (61.58mmol), 9.806 g (58.64mmol) of carbazole, the 18-crown 6-ether 5.167g 
(19.55mmol), K 2 C0 3 8.51 Og (61.58mmol), and Cu0.621g (9.774mmol) were put in. And 

120 ml of o-dichlorobenzene is added as a solvent, and it heated to 190 ** and was made 
to react by a silicon oil bath under N 2 air current for 24 hours. 30 ml of benzene was added 

to the reaction mixture after ending reaction, keeping the temperature of oil at about 80 **. 
Suction filtration was still carried out using the nutsche with the hot state. After diethylether 
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and acetone washed the solid obtained by condensing filtrate by an evaporator, it dissolved 
in benzene thoroughly and the solid was filtered automatically. Filtrate was condensed by 
the evaporator, after adding a little benzene and heating again, when allowing to stand at 
the room temperature and becoming about 40 **, suction filtration was carried out using the 
nutsche, and the white solid 7.20g was obtained. The yield of this compounded compound 
was 26.3%, m.p. was 269-271 ** and Tg was 123 ■**. 

[0033]Second stage story reaction; The synthetic mechanical stirrer and bubble tube cooler 
of CNPB into the attached 100-ml 4 mouth flask ii. The 4-iodo-4'-carbazoylbiphenyl 5.00g 
(11.24mmol), 2.96 g (13.48mmol) of N-phenyl-1-naphthylamine (alpha-), the 18-crown 6- 
ether 0.49g (1.87mmol), K 2 C0 3 1.86g (13.48mmol), and Cu0.238g (3.75mmol) were put in. 

And 25 ml of o-dichlorobenzene is added as a solvent, and it heated to 190 ** and was 
made to react by a silicon oil bath under an N 2 air current for 24 hours. 10 ml of benzene 

was added to the reaction mixture after ending reaction, keeping the temperature of oil at 
about 80 **. Suction filtration was still carried out using the nutsche with the hot state. It was 
made to dry after methanol washed the solid obtained by condensing filtrate by an 
evaporator. It was applied to the silica gel column (WAKOGERU C-200, solvent benzene: 
hexane =1:1), and fractionation was carried out. It referred to thin layer chromatography, a 
part for the purpose was condensed by the evaporator, vacuum drying was performed 
further, and the yellow solid 0.81 g was obtained. 
Yield ....13.46% m.p 140-145 ** Tg .....103** 

IR Drawing 4 reference 1 H-NMR (CDCI 3 ) Refer to drawing 5 .[0034]lf the 

reaction formula in this synthesizing method is described, it will become as follows. 
[Formula 33] 




CNPB 
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[0035](3) Composition of dicarba ZOIRU azobenzene (DCAB) [Formula 34] 
DCAB 

[0036]The first staircase reaction; i. The sodium perborate 4 hydrate 14.25g (92.59mmol) 
dissolved in 90 ml of glacial acetic acid into the 300-ml three-neck flask furnished with the 
synthetic mechanical stirrer and calcium chloride tube of 4,4-diiodoazobenzene is put in, 10 
g (45.66mmol) of p-iodoaniline dissolved in 90 ml of glacial acetic acid was added. And it 
heats to 45-50 **, and it agitated for 3 hours and was made to react by an oil bath. Suction 
filtration was carried out after ending reaction using the nutsche, and 6.02 g of light brown 
4,4-diiodoazobenzene was obtained. The yield of this compounded compound was 32.5%, 
and m.p. was 245-248 **. 

[0037]Second stage story reaction; The synthetic mechanical stirrer and bubble tube cooler 
of dicarba ZOIRU azobenzene into the attached 100-ml 4 mouth flask ij. 5.35 g 
(12.32mmol) of 4,4 , -diiodoazobenzene, 4.33 g (25.86mmol) of carbazole, the 18-crown 6- 
ether 1.086g (4.12mmol), K 2 CO s 3.574g (25.86mmol), and Cu0.132g (2.08mmol) were put 

in. And 30 ml of o-dichlorobenzene is added as a solvent, and it agitated for 24 hours and 
was made to heat to 190 ** and to react by a silicon oil bath, under N 2 air current. 10 ml of 

benzene was added to the reaction mixture after ending reaction, keeping the temperature 
of oil at about 80 **. Suction filtration was still carried out using the nutsche with the hot 
state. After diethylether and acetone washed the solid obtained by condensing filtrate by an 
evaporator and recrystallizing with benzene, vacuum drying was carried out and the orange 
solid 4.00g was obtained. 

Yield 63.4% m.p 291-293 ** IR ... Drawing 6 reference 1 H-NMR 

(CDCI 3 ) Refer to drawing 7 .[0038]lf the reaction formula in this synthesizing method is 

described, it will become as follows. 
[Formula 35] 
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Cu, foCOa 




i+2i 




Cu, K2CO 



a 




DCAB 




[0039](4) Composition of JIKISHIRIRUAMINO cull basil biphenyl (DXCBP) [Formula 36] 



[0040]i. The first staircase reaction; the biphenyl 50g (324.23mmol) and the iodine 25g 
(98.50mmol) were put in the 300-ml three-neck flask which attached the synthetic 
mechanical stirrer and bubble tube cooler of 4-iodo-4'-nitrobiphenyl. It heated to 70 ** using 
the oil bath, agitating, and 120 ml of nitric acid was dropped into it in the place which 
biphenyl dissolved. Since it begins to have flowed back below 100 **, it agitated for 2 hours 
and was made to react. It returned to the room temperature after ending reaction, and ice- 
cooled after that. After washing and carrying out a decantation with 150 ml of ice water, it 
washed by a little ** ethanol, and suction filtration was carried out using the nutsche. And it 
was made to decompress and dry with a pump in a desiccator. The obtained solid was put 
in to 1000-ml Mayer, and the decantation was washed and carried out with a little heat 
benzene. 700 ml of benzene was added there and it heated, when boiling, it filtered, and 
filtrate was settled at the cold room, and recrystallization was performed. The 4-iodo-4- 
nitrobiphenyl 30g of the light yellow needle crystal was obtained. The yield of this 
compounded compound was 64%, and m.p. was 215-220 **. 

[0041]Second stage story reaction; The synthetic mechanical stirrer and bubble tube cooler 
of 4-carbazoyl 4 f -nitrobiphenyl into the attached 200-ml 4 mouth flask iL The 4-iodo-4'- 
nitrobiphenyl 32g (98.43mmol), 15.67 g (93.74mmol) of carbazole, the 18-crown 6-ether 
8.26g (31.25mmol), K 2 CO s 13.60g (98.43mmol), and Cu0.9928g (15.62mmol) were put in. 
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And 100 ml of o-dichlorobenzene is added as a solvent/and it heated to 190 ** and was 
made to react by a silicon oil bath under N 2 air current for 24 hours. 30 ml of benzene was 

added to the reaction mixture after ending reaction, keeping the temperature of oil at about 
80 **. Suction filtration was still carried out using the nutsche with the hot state, and filtrate 
and residue were obtained. After washing and drying residue with methanol, it melted in 
THF and suction filtration was carried out using the nutsche. This filtrate was condensed by 
the evaporator and the yellow crystal 5.67g was obtained. It was made to dry after 
diethylether and methanol washed the solid obtained by condensing filtrate by an 
evaporator. Benzene performed recrystallization and the yellow crystal 2.73g was obtained. 
The yield of this compounded compound was 23.4%, and m.p. was 274-279 **. 
[0042]The third staircase reaction; The synthetic mechanical stirrer and bubble tube cooler 
of 4-carbazoyl biphenylamine into the attached 500-ml 4 mouth flask iii. The 4-carbazoyi 4'- 
nitrobiphenyl 5.00g (13.70mmol), 2.00 g of palladium activity carbon (Pd10%) was put in. 
And it heated to 50 ** with the water bath, adding and agitating THF250ml and 50 ml of 
ethanol as a solvent, and 34.2 ml (683.2mmol) of hydrazine 1 hydrates were dropped. 
Furthermore it heats, and it agitated for 2 hours and was made to react at 70-80 **. After 
ending reaction, it ice-cooled and suction filtration was carried out using the nutsche at 0 **. 
After methanol washed the solid obtained by condensing filtrate by an evaporator, suction 
filtration was carried out using the nutsche. And it was made to decompress and dry with a 
pump in a desiccator, and the light yellow solid 4.30g was obtained. The yield of this 
compounded compound was 93.7%, and m.p. was 218-220 **. 
[0043]The fourth staircase reaction; The synthetic mechanical stirrer and bubble tube 
cooler of JIKISHIRIRUAMINO cull basil biphenyl into the attached 100-ml 4 mouth flask iv. 
4.29 g (12.83mmol) of 4-carbazoyl biphenylamine, 7.44 g (32.07mmol) of iodoxylene, the 
18-crown 6-ether 1.13g (4.276mmol), K 2 C0 3 3.90g (13.48mmol), and Cu0.1359g 

(2.138mmol) were put in. And 35 ml of o-dichlorobenzene is added as a solvent, and it 
heated to 190 ** and was made to react by a silicon oil bath under N 2 air current for 24 

hours. 10 ml of benzene was added to the reaction mixture after ending reaction, keeping 
the temperature of oil at about 80 **. Suction filtration was still carried out using the nutsche 
with the hot state. It was made to dry after methanol washed the solid obtained by 
condensing filtrate by an evaporator. It was applied to the silica gel column (WAKOGERU 
C-200, solvent benzene), and fractionation was carried out. It referred to thin layer 
chromatography, a part for the purpose was condensed by the evaporator, vacuum drying 
was performed further, and the light yellow solid 1.69g was obtained. Among these, 0.30 g 
was refined by the sublimating method and the white solid 0.24g was obtained. 
Yield 24.3% m.p 227 ** Tg 99 ** IR Drawing 8 

reference 1 H-NMR (CDCL) Refer to drawing 9 .[0044]lf the reaction formula in this 

synthesizing method is described, it will become as follows. 
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[Formula 37] 




[0045]** In order to remove thoroughly the particles adhering to the 50 mm of washing 
xSOmmlTO (indium oxidation tin) coat substrate face of the creation (a) ITO board of an 
organic EL device, this substrate was dipped into THF and it irradiated with the ultrasonic 
wave for 10 minutes. 

(b) In order to make into a hole transporting bed the compound compounded this time [ of 
various thin films / creation ], vacuum deposition of the compound was carried out to up to 
the washed ITO board, respectively. An aluminium complex and Alq3 were vapor-deposited 
in the vacuum as an electron transport layer to up to the substrate. The organic EL device 
which carries out vacuum deposition of aluminum-Li continuously used as the negative 
pole, and is shown in drawing 10 was created. 

[0046]** ITO of the organic EL device in which the luminosity of the EL element carried out 
measurement creation is used as the anode, voltage was gradually raised by having used 
aluminum-Li as the negative pole, luminosity was measured, and it asked for each obtained 
maximum luminance. TPD (N^'-diphenyl-N^'-bistS-methylphenyO-U-biphenyl 4,4'- 
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diamine) currently conventionally used for the hole transporting bed was used as 
comparison. A result is shown below (Table 1). 
[Table 1] 





WS (cd/V) 




18000 ~' 30000 


(2)4-i*n* •/ n-A-intoi-W 7J.ZW 7*> 


17000~20000 


(3) V iJWV V* WJ' V >f > 


2 2 0 0 0£t± 


<4)»'*»W7S/MA' y At* 7iX* 


1 2 0 0 0~ 2 0 0 0 0 


JtfetSj (TPD) 


12000-15000 



[Q047]The synthetic reaction type of the synthetic (1) various compounds of an example 2 



dicarbazble derivative compound [Formula 38] 




• O^O-CftD Cu, Ki COi 

18Ciow g-6-Ether 

o-dichrolobenzene 

2 R - I 




(2) The melting point of various compounds[Formula 39] 
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m. p. 

R~ -^TT-O^ DCDT 321*0 

DCBP 235t: 

DCP 153t: 

DCN nix: 

DCDtO 159X3 

DCmto mx: 

0-DCMON 256X: 




£ -DCN 30 It: 



[0048]** The organic EL device which makes the compound which washed and . 
compounded the ITO board according to the creation aforementioned example 1 of an 
organic EL device a hole transporting bed was created. 

[0049]** ITO of the organic EL device in which the luminosity of the EL element carried out 
measurement creation is used as the anode, voltage was gradually raised by having used 
aluminum-Li as the negative pole, and luminosity was measured. TPD (N,l\r-diphenyl-N,N'- 
bis(3-methylphenyl)-1,1-biphenyl 4,4'-diamine) currently used conventionally was used for 
the hole transporting bed as comparison. A result is shown in drawing 11 . 
[0050]Example 3** . The synthetic i. first staircase reaction of a carbazole derivative 
polymer compound; The synthetic mechanical stirrer and bubble tube cooler of a 4-(1- 
hydroxyethyl)-4'-iodobenzene into the attached 500-ml three-neck flask 1.77g of lithium 
borohydride. 200 ml of diethylether was put in as (81.28mmol) and a solvent. The solution 
which melted 10 g (40.64mmol) of 4-iodoacetophenones was dropped at 50 ml of 
diethylether, agitating all over an ice water bus. Since it heated and begins to have flowed 
back to 35 ** using an oil bath, it agitated for 2 hours and was made to react after the end 
of dropping. It returned to the room temperature after ending reaction, and ice-cooled after 
that. The obtained solution was washed using the separating funnel in order of 250 ml of 
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ice water, 250 ml of hydrochloric acid aqueous solutions of 1 N, 3% of sodium bicarbonate 
solution [ 250 ml of ], and 250 ml of distilled water. The sodium sulfate 20g was added to 
the obtained solution, and it settled overnight and dried. This solution was condensed by 
the evaporator, vacuum stoving was performed at 30 **, and 8.02 g of white-crystals 4-(1- 
hydroxyethyl)-4'-iodobenzenes were obtained. 

[0051]Second stage story reaction; The synthetic mechanical stirrer and bubble tube 
condenser tube of 9-(4-(1-hydroxyethyl) phenyl) carbazole into the attached 200-ml three- 
neck flask ii. 10.00 g (40.3mmol) of 4-(1-hydroxyethyl)-4'-iodobenzenes, 6.13g (36.65mmol, 
the 18-crown 6-ether 3.23g (12.21mmol), the potassium carbonate 5.57g (40.31mmol), and 
the copper 0.39g (6.1 1mmol) were put in.) of carbazole And dichlorobenzene is added as a 
solvent, and it agitated for 24 hours and was made to heat to 190 ** and to react by a 
silicone oil bath, among N 2 air current. Suction filtration was carried out after ending 

reaction using the nutsche with the hot state, and black filtrate was obtained. The obtained 
filtrate was covered over solvent benzene and the column chromatography using 
WAKOGERU 200. The obtained solution was performed by the evaporator, concentration 
and vacuum stoving were performed at 30 **, and 3.14 g of brown crystal 9-(4-(1- 
hydroxyethyl) phenyl) carbazole was obtained. The compound of the obtained above- 
mentioned synthetip reaction is [ m.p. ] 132 ** in yield 80%. 
The NMR chart of this compound is shown in drawing 12 . 

[0052]iii. The third staircase reaction; 250 ml of benzene was put as 0.18 g (1.04mmol) of 
p-toluenesulfonic acid, and a solvent in the 500-ml three-neck flask furnished with the 
synthetic mechanical stirrer and bubble tube condenser tube of 4-carbazoylstyrene. The 
solution which melted 3.00 g (10.43mmol) was dropped at 50 ml of benzene, agitating at a 
room temperature. Since it begins to heat and have flowed back to 85 ** using the oil bath 
after the end of dropping, it agitated for 1 hour and was made to react. It returned to the 
room temperature after ending reaction, and ice-cooled after that. The obtained solution 
was washed using the separating funnel in order of ice water of 250 ml, 3% of sodium 
bicarbonate solution [ 250 ml of ], and 250 ml of distilled water. The sodium sulfate 20g was 
added to the obtained solution, and it settled overnight and dried. It applied to the column 
chromatography which used solvent benzene-hexane (1:1) and WAKOGERU 200 for the 
obtained solution. The obtained solution was condensed by the evaporator, vacuum stoving 
was performed at 30 **, and 0.50 g of white-crystals 4-carbazoylstyrene was obtained. The 
compound of the obtained above-mentioned synthetic reaction is 18% in yield, and is 110 ** 
in melting point. 

The NMR chart of this compound is shown in drawing 13 . 

[0053]iv. The fourth staircase reaction (the 1); azobisuisobutironitoriru2.43mg (0.01 mmol) 
was put into the glass tube as 0.2 g (0.7mmol) of poly (4-carbazoylstyrene) radical 
polymerization 4-carbazoylstyrene, and a polymerization initiator. This glass tube was 
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cooled all over the dry ice methanol bus, and it was made the vacua. After performing a 
nitrogen purge 3 times and removing oxygen thoroughly, the sealed tube is carried out, and 
the glass tube was shaken for 20 hours and made to react at 80 **. It returned to the room 
temperature after ending reaction, and ice-cooled after that. After carrying out an open 
pipe, the obtained solution was thrown in in methanol and the white sediment was obtained. 
It was made to dissolve in dichloromethane and this sediment was settled with methanol. 
After repeating this reprecipitation 3 times, 0.1 1 g of white-crystals poly (4-N- 
carbazoylstyrene) was obtained. The obtained polymers are 55% of yield, more than 
m.p.250 **, lp(ionization potential) 6.05eV, and 210 ** of softening temperatures. 
The NMR chart of this polymer is shown in drawing 14 . 

[0054]v. The fourth staircase reaction (the 2); 2 ml of dichloromethane was put into the 
mold flask of 10 ml of poly (4-carbazoylstyrene) cationic polymerization to make as 0.2 g 
(0.7mmol) of 4-carbazoy|styrene, and a solvent. After making the double rubber stopper 
this mold flask to make and sealing thoroughly, it cooled to -50 ** using the dry ice 
methanol bus. Very little boron trifluoride-wood ether complexes were put into a 1-ml 
hypodermic needle after that, and it thrust into the double rubber stopper, and poured in 
into the solution. After returning even to a room temperature slowly after that, the solution 
was thrown in in methanol and the white sediment was obtained. It was made to dissolve in 
dichloromethane and this sediment was settled with methanol. After repeating this 
reprecipitation 3 times, 0.15 g of white poly (4-carbazoylstyrene) was obtained. The 
obtained polymers were 75% of yield, lp(ionization potential) 6.01 eV, and more than 
m.p.250 **. 

[0055]lf the reaction formula in this synthesizing method is described, it will become as 

follows. 

[Formula 40] 
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0=C-CH, HO-CH-CH3 




[0056]** In order to remove thoroughly the particles adhering to the 50 mm of washing 
xSOmmlTO (indium oxidation tin) coat substrate face of the creation (a) ITO board of an 
organic EL device, this substrate was dipped into THF and it irradiated with the ultrasonic 
wave for 10 minutes. 

(b) In order to make into a hole transporting bed the polymer in which the thin film carried 
out creation composition, the thin film was created by the polymer spinner method to up to 
the washed ITO board, and an aluminium complex and Alq3 were vapor-deposited in the 
vacuum as an electron transport layer to up to the substrate. Vacuum deposition of 
aluminum-Li continuously used as the negative pole was carried out, and the organic EL 
device was created. 

[0057]** ITO of the organic EL device in which the luminosity of the EL element carried out 
measurement creation is used as the anode, voltage was gradually raised by having used 
aluminum-Li as the negative pole, and luminosity was measured. Maximum luminance 
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8100 cd/m 2 was obtained. TPD (N,N , -diphenyt-N l N , -bis(3-methylpheny!)-1,1-biphenyl 4,4- 
diamine) currently conventionally used for the hole transporting bed was used as 
comparison. A result is shown in drawing 15 . 

[0058]The first - the third staircase reaction were performed according to the synthetic 
aforementioned example 3 of an example 4 ** carbazole derivative polymer compound. 
The fourth staircase reaction; 2 ml of tetrahydrofurans were put into the mold flask of 10 ml 
of poly (4-carbazoylstyrene) anionic polymerization to make as 0.2 g (0.7mmol) of 4- 
carbazoylstyrene, and a solvent. After making the double rubber stopper this mold flask to 
make and sealing thoroughly, it cooled to -80 ** using the dry ice acetone bus. Very a small 
amount of butyl lithium was put into a 100-ml hypodermic needle after that, and it thrust into 
the double rubber stopper, and poured in into the solution. After returning even to a room 
temperature slowly after that, the solution was thrown in in methanol and the white 
sediment was obtained. It was made to dissolve in dichloromethane and this sediment was 
settled with methanol. After repeating this reprecipitation 3 times, 0.12 g of white-crystals 
poly (4-carbazoylstyrene) was obtained. The obtained polymer was 60% of yield. 
[0059]lf the reaction formula in this synthesizing method is described, it will become as 
follows. 
[0060] 

[Formula 41] 
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0=C-CH, HO-CH-CH3 




HO-CH-CH 3 CH=CHz 




[0061]** The organic EL device which makes the polymer which washed and compounded 
the ITO board according to the creation aforementioned example 3 of an organic EL device 
a hole transporting bed was created. 

[0062]** ITO of the organic EL device in which the luminosity of the EL element carried out 
measurement creation is used as the anode, voltage was gradually raised by having used 
aluminum-Li as the negative pole, and luminosity and current density were measured. 

Maximum luminance 14000 cd/m 2 was obtained. A result is shown in drawing 16 . 
[0063] 

[Effect of the InventionJAs explained above, in this invention, the carbazole derivative of a 
special structure which this invention persons found out is used for a hole transporting bed. 
Therefore, the life of an organic multilayer type EL element is prolonged by leaps and 
bounds, and, moreover, it can be considered as an organic multilayer type EL element with 
high luminescent ability. 
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**wr y-;to mtf&if znzo 
[0007] pistes -owummtm (it 
o) , ^m<ttyK2&mmm<D±i*^Mwmnmifttf *> 

[0 0 0 8] S^tCti^ «SWSiMSL, jgBJiT' 

nsoftfliojBiatt, x^^'jy^, xe 

[0 0.0 9] #Ji©llJPW:Wt(5^*n*tfiD-e(44V^ 

t «fc 0 W|i«lin*Tfe3f|E»a5B« 

[0 0 1 0] 




f&gSfc^?) £LTli, Mifi<0J:3»cN. N' — >*y 
x— N, N' -ex (3-^f;l/7i-;P) -1, 
l-(f7x^l/4, 4' -775> (TDP) ^F*M£ffl 

[0 0 11] 

[ps^^-rsfcfefc^s] ±tmm 

- * ; W vy u ;u*»?rt ic WW * {fcdW c* ; w vy- 
;MB§#ftt **-;HtaSJifc:«ffl-r*ci:k:J:»), 

[0 0 12] 

[oo i 3] $-r> ^wtcfflv&nsA^/^y-^i/R 
[fki6] 




[fbi 7] 



Utl 8] 



X| , Xj , X$ , X« , X5 , Xe , X^ , Xg , X9 , Xjo 
■etl-etl H, CH)I, C 2 H 5 *. OCHjS, 
OC 2 H 5 «, 7xrMJ:r)l«n5. 



50 



(9) ftfflW- 1 1 -3 2 9 7 3 

15 . .16 



[<fcl 93 




(Xj , X j t X3 , X4 , X 5 \i 
H,CH 3 ,C,H 5 ,OCHj,OC«H s 

lit 2 21 



50 



(10) WHFF-1 1 -3 2 9 7 3 7 

17 18 




[ft2 3] 20 




Kt2 4] 



50 



(11) 



1 1-32973 



19 



20 



ihQ-nh, 



Cu, KzCOa 



iH O hN=N -0- 1 + 2 






Cu, K*C0 3 



[ooi5] mc, *%B^tcffl^p.n-5*;wv/-;i/K T^^n^^*;wv/-^si*^Tfec Rurv^m 

[{£2 5] 20 WtS^A^VZ-^ifftft^WStV^. 

[<fc2 6] 







X] , X2 > X3 f X4 , Xf j Xe » XifJ 

/ -t-n-enH. ch,3s, CtHsS. 

OCH 3 S,OC,H t g 



5 A4 



Co 0 1 6] c©s?*;W^y-/i/8HK*<o^o«— a £Ci:T*;fct>> 
KOEJStt, TST-fxt ± ^ (c^A;U;^/-jV^:^t 50 [ft2 7] 



(12) 



«fBH¥ 1 1-329737 



21 22 

DtcarbazoleCDC) 



f»3„ ^(Dl^fifcfr&tCO^T, R-IiLT4-3-K 

ttlftSl 1 0 0 m i OEg-3P75X3fc 3 , 3' —>* 
*;W^S/;l/0. 50g (1. 5 0mmol)> 4-3 — 
FH1/X>0. 98g (4. 5 1 mmo 1 ) ^ 18-^ 
■7 ~y— 6 — X— r,rt> 0 . 7 9 g (3. OOmmo 
1) > K8*'JfA0. 42g (3. OOmmol), 
o-^i'D;l/^y-tfy5 0ml?:An, ^§§F*3<D??ffl« 
*«^i«U IWKO. 0 9 7 g*ftI*Ta3(S» 
H«f 2 5BfMfTofc. S"5fC^ 

;l/2 Om 1 *aHDlT2lftmfr£&4f«£. i±S8 20 
COttHMftWR (ISO. J9g) b 
fco mpUl 6 0-1 7 0 tT'So fc„ C (DVcWM®* 1 

oomi ©^-e^fcinaMgiBU ttilU 1 0 

m 1 STig^LfCo C^SfcSS&lCn-- ^>5m 1 * 
gsin U SrffiL fcjjfclSSf&i (IUffe 0 . 1 0 g ) L 
TR££, jtiSKSeK'N+iJ-V* 1 Om 1 iPx.T^Cfc 
tfcHMft (SE^fe 0 . 0 1 g ) £ 2 ftM&tcif » LTRfc£ 
Lfco *?>{C, mmz\sT'\3rVy 2 Om 1 ^fflDLT 
fiffflbTCtiS^ (*±&0. 0 2g) 
*52m 1 S-ea»Lfc. C©iM&«;&3Blffl»«U $ 30 



Hfe©#ftHftlO. 1 5 g^rW/ic mp(i 1 5 7-1 5 9 

tzo c (D&m* r ©«gt£ «fc t» * # 

[0 0 17] ##gHJ!K;B^&n3*;W^./-;t/g§ 
[ft 2 8] 




(n = 2— 1 0 0 0) 



[0018] t©*>^\/— ^BWf*©M*i*©*jdttr 

[ft 2 9] 



40 



50 



(13) 



#Hfl¥ 1 1-329737 



23 



24 



CD 



0=C-CH 3 ' 



HO-CH-CH, 




L I BH4 



diethyl ether 




0) 



HO-CH-CH, 




+ 



Cu. KtCO. 
18Crowi-6-Ether 
o-dichrolobeniene 




HO-CH-CH, 




(2) 



HO-CH-CH, 



CH=CH, 



(D 




p-toluenesiil fonic acld^ 
~~" benzene 




(3) 



CH=CHi 




A1BN 



toluene 
ia CH.Cl, 



THF 




[0019] coy^ysmcDm-cDxm (©) x-it, *j 

&g£f\ X3l7C?PJi:LTfeL i BH4 tC|5ge>nfctcDT 

co o 2 o] m-<DJLm (©) t*«, ffe.nfcftB-^ « 

(1) i*;wv/-;i/i:^|friH^TTStS?-&, 

$1 (2) ^iSS-eSo £<Dt2<D®mt LTo->^ 
T&<fc</\, 

[0 0 2 1] JgHcOlS «D) T'«, »e.n/c<b^ 

(2) ^^>-tfvjg«T> P -h)i<x->x>iy*>mtt 

[0 0 2 2] fUT^EOIl (©) T*«\ f#e,nfe* 
;l^y-;l/CDe^;l/S§3P& (3) 5rfi^£-g\ Sff3<om so 



A I BN^a^^J^LT^fflbTV>5*V rgj££:L 
Tti h frx. vicRg p, n§ <DT-« & < ^ S^Hfi^J & A 
I B NtcRie>n3fc<D-e«&V\, 
[0 0 2 3] mM&T'tj: 

[0 0 2 4] W±<0«fc^tCfB«Lfc^l ~m3<D?S»ctD 
[0 0 2 5] 

irnrnMi mmm 1 

(i) x —)\>t ->*;i/ tf ^ x (dpc 




(14) _ ftfflW- 1 1 -3 2 9 7 3 7 

25 26 

BP)©^ Tjtfett»5. 6 7 gfcfffc. $fc, »}£*XM#l/- 

¥MS»«ffV\ ftfe*£H2. 7 3g*»fc. ^jfisnfc 
*fcfrt*®lR*W: 2 3. 4%T'&9. m. p. «2 7 4 
— 2 7 9"CT*3&ofCo 

DPCBP [0 0 2 8] i i i . ^=©KSJiS I 4-*;WW;l/ 

■ ^*=*>I/^*-5-fc««?WWI*«l')«ttfc5 0 0 

[0 0 2 6] i. m— attSft: 4-3— H-4'. -X 10 m 1 OHOP77X30tf"\4 4 ' - 

hpe7i- jKQ-g-fig ^hD)f7x-;l/5. OOg (1 3. 7 0mmol). 

*%-%)\/7>i*-?-£m'glTi®m*M!L*){tlfrz3 0 0 (PdlO%) 2. OOg^Att 

mlO£OP7773(Dit"\^7x^l/5 0g (3 2 fc. ^LtSltLTTHF 2 5 Om K x*V-;l/5 

4. 2 3mmo 1) , 3-7^2 5 g (9 8. 5 0mmo Om 1 %imx., I^L^P.'>*-^-/UT' 5 0 

1 ) 4Anfc, iffLW5t-<;WtXW^7 0°C T'ftl&U k F7'>*> l*filtt3 4. 2ml (6 8 3. 

*TffiUSIRU e7xx;l/*^®Lfci:il5T'^(D4"\fig 2mmo 1) WLft. SSfcM&U 7 0-8 0T 

Rl 2 Om 1 *»nFL;fc. 1 0 OXWTT'S^Lte46T T*2B£fg8if$LTEJS£^fco E*&«7«» *J$LT0 

U Lfc. *7kl 5 0m.lT*»U *-"PWtU »6nfcH«»*^*/-^T?JJfe»bfc 

7— S/aVLifcSU '>«<D^x*/-;UT}5fci£U 7 y 20 ? y *-x*JHVTiR3liijfl'Lfc. fUtf->^ 

*a»*-&fc. »&nfcH«»* 1000 o g 5ift„ &jasnfc*{b#»©iR*«9 3. 7%t« 

miv-t't-AAn, '>SO^>-t?>T*i5fe</\ fA> feO, m. p. 2 1 8-2 2 OtT^fc 

-r— ->3>L/c 0 ^C\^>-y - >7 0 Om 1 ^iDX.TiP [0 0 2 9] 1 v. ^EHgf&EJS I ->'7i-;l/75 7iJ 

*'nr>tz 0 mm&&m&&<D4-B-Y-4' --hn **x#;l/X*-y-tE£W^»a*^t>tttt;fc 1 0 0 

lf7i-;l/3 0 g^ntco ^«nfe*ft^*©lR^tt mlOHOP77^3<0Pt"\4-A-;WW;Hf7xr: 
6 4%T-$t), m. p. «2 1 5 — 2 2 CC^ofc ;V75>4. 2 9g (12. 8 3mmol) , 

[0 0 2 7] i i . miL SPggjS ; 4-*jWV/-Ob- V-t?>6. 54g (3 2. 0 7mmol), 1 8-^7 

4' — x haif^x— ;KD£-J52 30 I 7> / — 6-x— r;H . 13g (4. 2 7 6mm o 

*iO-*)\,7,Z-^—hWgni$®.1t%L*)tttfTz2 0 0 IK K2CO33. 90g (13. 4 8 mm o 1 ) , C 

m 1 <DE3on:7 7X3CD'f"M -3— K— 4' — x ha u 0. 1 3 5 9 g(2. 1 3 8 mm o 1 ) ^Atlfc 0 J £ 

lf7x-;V3 2g (9 8. 4 3mmol), M^/- LT, LT o -v^nul/^V-tf > 3 5 m 1 £ijD 

;H 5. 67g (9 3. 7 4mmol), 18-^77 N2 ftBTF, 3"J 3 yW*/«T 1 9 0 "CST'in 

^-6-x-t\>1/8. 26g (3 1. 2 5mmo 1) , J»U 2 4H$MKjSS-£fc„ EJC*S7t£, *-OKDi&fl[ 

K2CO3I3. 60g (9 8. 4 3mmol), Cu * 8 0 Tlggfcffi^fctf SKJSjg^Bte'^-tfV' 1 Om 

0. 9 9 2 8 g(15. 6 2mmo 1) 5AMo ft 1 ^ijO^-fCo l:7£SHg<Dtf!S©£f:"??7 V f-x£fl?VT 

T, ?S^i:LTo-^^D;l/^>Hf> 1 OOml^iD ®?|jSjgbfc„ 8Jfr&x;S#U-*--eiSISU »6ti 

x., N2 «WT, J/U3>*^WP1 9 0iC$T*ilP fcHJK^^y-^Tift^Lfi:^ (giSS-Sfc. 

J»U 2 4 BJMEffrSHi-fc. Ef&*7»* *-Y;WDiBflE <o. ;grv"J A (7n-y;UC- 2 0 0, rgii^V 

*8 0*CSlSEK:ff-5*3b<&SJiSiS^1*te^>-lf>3'Om -tf» »HLfc„ il^a7h^77^-t^ 

lSrinxfco S£jftffl©ttJS©i:8:T*?'y*-x*fflV»T JRU B«#.*x^s}?U-*-T»»IBU S&JCXSR 

RilttiAU at«ERtf«it*»fc. SBt*^^y-;l'-P «k*ffv\ gSSfeWfti. 3 7g*f#fco co^ 
iJfe}*LTiaft«'&fe», THF(C^LT7'Vfx*ffl 0. 3 6 g *JMM£'VlM!U J&ftfeO^feO . 2 1 

v^TKSIMiflLfco co«fl[*x/<i«U-^-TaWBL. g£f#fco 

iRsp ••••12.8% 

m. p. 2 0 2 — 2 0 71C 

Tg 83t 

I R @2#Bg 

'H-NMR (CDC 1 3) H3#I 



27 



(15) 



ftm¥ 1 1-329737 

28 



[0 0 3 0] CO-a-fig^iStfeltSgiS^IH-rSi:, [{fc3 1 ] 




Cu, KzCOa 



DPCBP 

o-v'^ayU^v-ifv 1 2 Ora 1 *]juz., Nz SviSfTK 
J/ij3y*-f*;WP 1 9 OiC3:T*ira^U 2 4R#|18K 

■S**^SJ5SJl-&^t'<s/Hf>3 Om 1 ^riP^fco £fc 

§ST-Sfc«U 4 OiCSjatc^ofc^^-y^x^rffi 
</"»T!R5lii«U afe£0@^7. 2 0g£rf#fc o 
S nfc*{fc^<Dl|X*« 2 6. 3%T'$D, m. p . - « 
2 6 9 — 2 7 1 1, • T g JJ 1 2 3tT*$o/:„ 
[0033] i i . SKSJC ;cnpb <D&1$. 

*ti-l}frX$-7-tU ! gl%%>m*Wlt)tt1>frz 1 0 0 
m 1 tDraoP"7^Xn<754"\4-3— F-4' 
, /-<;H^7i-;l/5. 00g(ll. 2 4mmol), 
N-7i-;l'-l-t7f;l'7;> (a-) 2. 9 6 g 




[0 0 3 1] (2) 4-*;WV/^;l/-4' — ty^-jV 
7i-;Hf7x-;l/i?7 5> (CNPB) ' 
[<t3 2] 




CNPB 



[0 0 3 2] i. Jg-aPBKfS; 4-3-K-4' -* 

y*x*^^-^-t^g?tai^lR'?Wt/'c2 0 0 

m 1 cOEHOP77Z3(Dff"\v?3— Ke7xx;l/2 5 g . 
(6 1. 5 8mmo 1) , *;W^/-;l/9. 8 0 6 g 
(5 8. 6 4 mm o 1) , 1 8-^7>)y-6-i-f 

Jl<5. 167g (19. 55mmol), KzCOzS. 

5 1 0 g (6 1. 5 8mmo 1 ) , C u 0. 6 2 1 g 
(9. 7 7 4mmo 1 ) ^Atlfco ^LT, jgj«i:LT so 



(16) 



ftfflW- 1 1 -3 2 9 7 3 7 



29 30 

(1 3. 4 8mmo 1 K 1 8 6 -x— f ©$*T*? >y ^x^ffl^T^iaiSLfc »i££xM3l? 

;K>. 4 9g (1. 87mmol), K2 CO3 1. 8 U-*-T-m&L, WZfttzmteWl*** 

6g (13. 48mmo 1) , CuO. 2 3 8 g (3. LfcfS, ffl&Sltlto ?n«i"J*yM7A ("73- 

7 5mmol) SrAftfco fLT> Slttto-^ ^C-2 00, jggl-O-fe'V : ^V>= 1 : 1) K 
ufr^sMz/Z 5m 1 *in*.» N2 St^tT^ J"Ja>* iWLfc. ii^ovh^7-f^MU @ 

9 O^T'tD&U 2 4H*IBEJ£S"efc. • W#*x^#U-*-Tai8U S 6fc*3&*aift*fT 

l&sp 13. 4 6 % 

m. p. 1 4 0-1 4 5t 

Tg •••103 , C 

i r • • • m4&m 

1 H — NMR (CDC 1 3) 05#H8 

[0 0 3 4] £<D-£ti&5&ia3tfZKfo3&ts:&?Z£, Cffc3 3] 





Cu, KaCOs, 
»> 





1 + 



CU, KaCOs 




CNPB 



CO 0 3 5] (3) ^^jW^M?VTV^>Szy (DC 
A B) <D£f& 
Kt3 4] 




CO 0 3 6] 1. »-fi»KJS: 4. '4' -S^g-FT" 

3 0 0ml HOP 7 5 ^n<D4"N3KifS9 0 m 1 fcjgp 
^^fcjg^^^hU^A^Kft^ll 4. 2 5g (9 
2. 5 9mmo 1 ) %An> 7KH&9 0m HC@g?$H± 
fcp-3— K7-VV1 Og (4 5. 6 6 mm o 1) 4 so 



ipxfco j e-LT*-r;w^-e4 5~5 o°c$t-msu 

VT"R5litifiU S^fi©4, 4* -^3-K7^> 
if V 6 . 0 2 g ^J««nfe*{l:^*<OlR*tt 3 

2. 5%T?&9, m. p. «2 4 5~2 4 8mo 
It. 

co 03 7] i i. m=JsmE&:&tiWS'(jvTy 

**xj&;l,**-7- 1 0 0 
m 1 CDH-Dn7^Xn«Dcfi'X4, 4' -^3-K77^ 
>-tf>5.. 35g (12. 3 2mmo 1 ) , 
;l/4. 33g (25. 8 6mmo 1 ) , \%->7'7*?1/ 
-6— X— rvl/l . 0 8 6 g (4. 1 2 mm o 1) , K 
2CO33. 574g (25. 8 6mmo 1 ) . CuO. 
132g (2. 08mmol) fcAttfc * LT, 



(17) 



#HW 1 1-32973 



31 32 

i:LTo-v f ^a;U^>-lf>'3 Om l ^SPx.,- N2 nffi. i&i®Lfc 0 T'SMSU ^LT^ 

T> S/iJn^^WWPl 9 0°C$T'in^L, 24^ ftfcHJBWfc^x^l/X-r 7;K 7-fe h VPjJfej* Lfc 

0'CS*fc:«-6&3b<6EJS»^*»c-<>Hf>'l Om 1* ^4. 0 0g£f#fc o 

1ttX.1t. $f£SJS^«ffi<D$ST'7>v^x^fflV^T©?[ 

••• 63. 4 % 

m. p. . 291~2 9 3t 

I R 0 6#fig 

1 H-NMR (CDC 1 3) • • • • • • • 0 7 #88 

CO 0 3 8] £ttti£tttc&&ZEU5&&ttR't*k* 10 Cffc3 5] 



i -0-**0- 



1 + 2 




Cn, KiCO: 




DCAB 




[0 0 3 9] (4) ^i"J;V75/A;W^;Hf7i 

(DXC B P) CO^-fig 
Wt3 6] 

CHj 




DXCBP ch, 
l-SKRJS: 4-3-F-4' -- 



[0 0 4 0] 

^*x*;I/X*— 7-fc«S?&ai«%IRt)M»3fe3 0 0 
m 1 tDHop^^Xncocf ^\tf^x-;b5 0 g (3 2 
4. 2 3mmo 1 ) , 3 ?M2 5 g (9 8. 5 Ommo 
1) ZAtlKo ;WSX£fflV>T7 Ot 

il20ml *«TLfc 0 1 0 OICWTTaaEbttftT 

U tO»*»Lft. ** 1 5 0ml T'gfcjtU 

7— >H>Lfc&, ^>iOiBxjry-;l/TftilL, ? >y 



>7p«eu «ai8SH*/to nznrzmifmz 1000 

m 1 7-f +-'\An« 4Hl<0^>-tf>T*iftl/\ 7#^ 
30 7"— ->3 ^Lfcc J £Cv<>Hf:'7 0 0ml ^riD^TiD 
IRU iftBlfc&llilU »«*J*£-l?»«LTffil&R 
^5ofc 0 ^MfeSf«^ B B B<D4-3-K-4' -zha 

6 4%T*D»m. p. t±2 1 5~2 2 0tT*$ofc 0 
[004 1] i i . S~SPgS)S ; 4 
4' -^fne7i-;K?)^ 
**xjb;UX*-7-fcfi&S«*9a*ffi»)ttW-;fc2 0 0 
m 1 C0EHOP77XncD4"\4-3— K-4' --ha 
e^x— ;U3 2g (98. 4 3mrno 1 ) , luWiV— 
40 ?]>1 5. 67g (9 3. 74 mm o 1 ) , 1 8 - £ "5 ^ 
V— 6— X— r;l/8. 2 6 g (3 1. 2 5 mm o I) , 
K2CO3I3. 60g (9 8. 4 3mmol), Cu 
0. 9928g (15. 62mmol) *A*lfc<, t L 
T> tSJKt Lto-i'i'DMy-if> 1 0 Om 1 £iD 

N2 ^gST> i'Uav^wW!?! 9 cci^ira 

mu 2 4^ksjS5-&/-c 0 sis^7^ *>ov<om& 

so JJfe»bT«a»S-&&», THFKSi!pLT?ffx*M 



(18) 



Wffis?- 1 1 -3 2 9 7 3 



33 34 

VTRSIiMLfc. C Oii^XA,f \s-2—?Mm L $0. m. p. ti 2 1 8~2 2 0*CT*&-Dfc o 

Ttfi^5. 6 7 g£f#fc„ life, ifft«x/*$ls- [0 0 4 3] i v. ^EISI^SlS : f*5"J*75y * 

*y-;PTJJE»u fc&, ^v-tfi/T- ■ **-lijii/Xjt-: 5— fciMRWPWftttOWtfc 1 oo 

*ffc^*OlR*tt 2 3 . 4%T&!3, m. p. (J2 7 4 ;I/75V4. 29g (12. 8 3 mm o 1 ) . 

~2 7 Q°CT*tbr>tc 0 2/U>7. 44g (3 2. 07mmol)> 18-i7^ 

[0 0 4 2] i i i. ^HgPggJS ; 4-*/WV/'Ol/ -j7>-6-X— x;H . 13g (4. 2 7 6mmo 

tT7xx;l/y SVO-g-fig 1), K2CO33. 90g (13. 4 8mmo 1 ) , C 
*%-ti)l'X2-5'-kmWitT;iflm*®*)Wfrc5 0 0 10 uO. 1 3 5 9 g (2.138mmol) SAhft. * 

ml©0Cin77X3Oit"s4-A;WW;l/-4' - L"t\ LT o - 9 J>7 n;l/^y-tf > 3 5 m 1 fcin 

-l-D^i-^S. 0 0 g ( 1 3. 7 Ommo 1 ) , * % N2 §(}5ftT\ S"J 3 Vt-l'/WUT 1 9 0 °C$T'in 

j^s^A-gttBais (pa 1 0%) 2. oog^An s»u 2 4«pmsiss^fc. ejs*7&. *Y/noiajs 

fc. f LTSHiLTTH F 2 5 Om K x*y-;l/5 £ 8 0 iCBgfcffi^fctf&KJ^&f&fc:-''^-* > 1 Om 

Oml^fcn*, ij?L^P.'>*-?-^Xt5 0t$ 1 ZtiazLtzo */£i«ffl©ttJIB<0**"P?y^-x*fflV^ 

-Pira&U lsF55>:/l#fn»3 4. 2m 1 (6 8 3. ©5[«jiLfco iiifr&xMtfl/— *-TigfilU fiStX 

2mmol) *«TLfco 2 6fcjtaJ»U 7 0~80t fc@mtSl*^ ZS-fo-effifr Lfc?& 

T2BSHfflll¥bTK(S*-a-fc. 2k^LT0 £ > U t>7)Vt> L. (73-yM-2 0 0, 

U »6tifcBJg»«^*y-;Vt»iJis}*Lte 20 ifsU B«#*x><#U-*—T?«BtU 
?y^x*fflV^T9R3iaBHbfco S-LT^f*— * **fiV\ ^ItfeOB^ 1 . 6 9g?:t#rc 0 CO^ 

-*n?Jj«>^-p«JEL*a»S«, »«feOH*«!4. 3 0. 3 0 g*lfSSg-p»8U SftOIiKftO. 24g 

o g *mtz a nfc*{tW*&o«R*« 93. 7%-e *f#fco 

1(5?^ 24.3% 

m. p." • • • 2 2 7"C 

Tg 99t 

I R i8#i 

1 H — NMR (CDC 1 3) ...... .095 

[0 0 4 4] £ O^jaWfffiteteW-SKJSaifclET* fc, [{t 3 7 ] 

JMTOffl»)i:*5. 30 



40 



50 



(19) 



ftfflW- 1 1 -3 2 9 7 3 7 



35 



36 




+ I» + HNOi =»- I 




NO, 




NO, + 




NO, 




NOj Jydrazine^ 




NH, 




NH, + 



CU, K2CO3 



[0 0 4 5]© w«e im^oxm 

(a) I TO«£cD&i# 

5 OmmX 5 Omm I T O (-f Vv^A-^ffcXX) 3 

(b) &mmm<D<m 
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